Objective. In this study we examined how gatekeeping arrangements influence referrals to specialty care for children and adolescents in private and Medicaid insurance plans.
G atekeeping arrangements that limit patients' ability to access specialists directly are common in the US health system. 1 Many managed care organizations use primary care physicians as gatekeepers to reduce costs by restricting referrals for presumably inappropriate specialty care. Limiting use of unnecessary specialty care can improve quality by protecting patients from potentially harmful technology. 2 Gatekeeping also holds the promise of improved continuity and coordination of health care, two of the cornerstones of primary care, 3, 4 by requiring a single provider to deliver or integrate all services a patient receives.
The fiduciary aspects of gatekeeping pit the traditional primary care physician role as clinical advocate for patients with the managerial role as cost controller. This conflict holds the potential for eroding interpersonal trust between doctors and patients. 5 As a consequence, empirical information on the effects of gatekeeping on medical practice is urgently needed. Compared with traditional care arrangements, physicians identify both positive aspects (eg, better cost control and preventive care) and negative consequences (eg, more burdensome administrative tasks and limited autonomy in clinical decision making) of gatekeeping. 6 There are few studies that directly assess how gatekeeping influences health care delivery.
In a 1997 report to the President of the United States, the advisory commission on consumer protection and quality in the health care industry recommended that consumers with complex or serious medical conditions who require frequent specialty care should have direct access to a qualified specialist of their choice within a plan's network of providers. 7 Most referrals, however, do not require frequent specialist visits or long-term specialty care. Even if the commission's recommendation finds widespread implementation, more information will be needed on how gatekeeping influences the majority of referrals pediatricians make to specialists.
The literature suggests that gatekeeping arrangements may increase primary care physician referrals to specialty care. Recent nationally representative studies have shown that patients in health maintenance organizations compared with indemnity plans are more likely to be referred during office visits with primary care physicians. 8, 9 Neither of these studies focused on child and adolescent referrals to specialty care. Szilagyi et al 10 conducted a study in a single pediatric practice and found that children with private insurance who switched to a newly offered gatekeeping-model plan had an increased number of referrals to specialists compared with those who remained in the indemnity plan. No previous study has examined how gatekeeping affects the referral process in terms of the types of referrals made, how the referral episode is coordinated, or outcomes of the referral.
To address these knowledge gaps, we conducted a study on the referral practices of 142 office-based pediatricians in a national practice-based research network. The purpose of this study was to examine how gatekeeping arrangements influence rates and patterns of child and adolescent referrals from primary to specialty care. The research questions were as follows: How are gatekeeping arrangements associated with 1) the rates at which physicians refer patients during office encounters, 2) the type of referral made and the reasons for making the referral, 3) the coordination of the referral episode, and 4) the outcomes of the referral from the physician's perspective?
METHODS

Study Populations and Data Collection Procedures
This study occurred in Pediatric Research in Office Settings, a national practice-based research network established by the American Academy of Pediatrics to conduct primary care research. Data were collected from July 1996 to September 1997 for a practitioner sample of 142 pediatricians in 94 practices distributed throughout 36 states. Pediatric residents were not recruited into the physician sample. One or more physicians in a practice were permitted to participate. All physicians volunteered for the study.
The Institutional Review Board of the American Academy of Pediatrics approved the study protocol. Physicians in the Pediatric Research in Office Settings network reviewed data collection protocols and questionnaires on three occasions at semiannual meetings. The content validity of the measures and the feasibility of procedures were examined during two pretests occurring in five practices each time. Item wording was reviewed further during focus groups and during feedback sessions with pilot study practice personnel.
Within each practice, the study occurred in three phases. In the first, a practice selected a coordinator who learned the study protocols, trained office staff and physicians, monitored data quality, and communicated with research staff at Pediatric Research in Office Settings. Physicians completed a background questionnaire.
In the second phase, data were collected during 10 consecutive practice-days on all office visits and referrals occurring during regularly scheduled office hours. Practice coordinators kept a log of office visits in which they recorded whether the practitioner worked a full or half day and, for each visit, patient age, sex, payment source (Medicaid, no insurance, or private), presence of a gatekeeping arrangement defined as an insurance requirement that the physician must approve referrals to specialists, referral (yes/no), and whether the principal diagnosis was otitis media, asthma, acne, fracture, attention deficit disorder, or other. We did not collect information on physician payment.
Practice coordinators kept a log of all referrals made during the study period. This log was used to track study instrument completion, record parent participation, and match patient identifiers with names and addresses in the follow-up phase of the study.
After each referral, physicians completed a 16-item questionnaire (response rate, 99%). The physician questionnaire had items relating to the health problem leading to the referral, specialist to whom the patient was referred, the reason(s) for making the referral, the coordination of the referral, and patient characteristics. Parents of referred children and adolescents completed a 27-item questionnaire (response rate ϭ 89%). Informed consent was obtained from parents and verbal assent from older children and adolescents. The parent referral questionnaire had items on patient characteristics, the health problem leading to the referral, and the physician-patient interaction.
A referral was defined as a physician-parent decision that the patient required a face-to-face visit with a specialist physician, a nonphysician with a specialized skill, or a specialized treatment program. We required that referral decisions involve verbal communication between the physician and the parent, and therefore excluded staff administrative renewals of ongoing referrals not involving direct physician-parent verbal communication. We also excluded referrals made to laboratory or radiographic facilities, emergency departments, hospitals for inpatient admission, and curb-side consults in which the primary care physician obtains advice from a specialist but does not send the patient for a visit.
The third phase of the study occurred 3 months after the index referral visits. Physicians used the patient's medical record to complete an 11-item follow-up questionnaire (response rate, 85.3%). The physician follow-up questionnaire had items on the health problem leading to the referral, awareness that the patient saw the specialist, whether the specialist communicated with the primary care physician, their satisfaction with the referral episode, perceived educational value of the referral, perceived benefit on patient management of the referral, and whether the referral had been completed or was ongoing.
At the conclusion of the study, practitioners received a report that compared their patterns and rates of referral with those of the entire sample. Each practice was given $100 to defray costs associated with data collection.
Variables
The unit of observation for this study was the physician-patient encounter. Referral rate was measured as the percentage of office visits referred. One of the pediatricians of our team (C.F.) reviewed all referral diagnoses recorded by physician participants and characterized each as either a sign/symptom or definitive diagnosis. Physicians rated their level of diagnostic certainty from a low of 1 (completely uncertain) to a high of 7 (completely certain) and indicated the number of visits during the past 3 months that the patient made to any clinician for management of the health problem.
Parents rated from 1 (none) to 5 (a great deal) how much they worried about the health problem, how much discomfort the health problem caused their child or teen, and how much the problem restricted their child or teen's usual activities. They also indicated whether they agreed or disagreed on a 5-point scale with the physician concerning the need for referral of their child or adolescent to specialty care. Both physicians and parents rated on a scale from 1 (none) to 5 (a great deal) how much the parent urged the physician to make the referral.
For each referral decision, physicians could select up to 14 reasons why they referred the patient (mean number of reasons endorsed per referral was 2.1). Reasons for referral included advice on diagnosis, advice on treatment, a nonsurgical technical procedure, surgery, mental health counseling, patient/parent request, medical treatment, specialist request, insurance guidelines mandate referral, insufficient time to manage the health problem, medicolegal reasons, failed conventional therapy, need for multidisciplinary care, and administrative renewal of ongoing referral.
We assessed coordination of the referral episode from the perspective of the primary care physician at the time the referral was made and 3 months later. Baseline assessments included whether the physician or practice staff made the appointment with the specialist and the type of communication sent to the specialist. Follow-up assessments were made concerning physician awareness that a specialist visit occurred and the type of communication from the specialist back to the primary care physician.
By using information from a background questionnaire completed during the first phase of the study, each physician's practice was characterized as solo practitioner, single-specialty group practice, multispecialty group practice, or hospital-based (practice organization variable). Practice intensity was determined for each physician by dividing the total number of patient visits by the number of full practice-days worked.
Data Analysis
For each physician, we estimated proportions of office visits for patients in gatekeeping plans overall and for private or Medicaid insurance. We also determined the proportion of each physician's patients who had private insurance with a gatekeeping requirement, Medicaid insurance with gatekeeping, and those with no gatekeeping requirement. Bivariate analyses assessed how characteristics of patients, their families, and the encounter differed between gatekeeping and nongatekeeping patient visits.
The association of gatekeeping with the probability of referral was determined in several ways. The percentage of office visits referred was calculated overall and stratified by patient age, sex, and insurance type. Because the unit of analysis in this study was the physician-patient encounter, the validity of inferences concerning the effects of gatekeeping arrangements on referral rate could be biased, because patients visiting the same physician may have similar referral experiences. Intraphysician clustering of visits and referrals violates the statistical assumption of independence of observations. The key consequences of ignoring such correlation in statistical modeling are invalid standard error estimates and incorrect inferences. To account for this potential limitation, we developed logistic regression models by using the SAS computer software, version 6.12, and the generalized estimating equation macro. 11 These multilevel regression analyses treated each physician-patient encounter as nested within a physician. Adjusted odds ratios in which the dependent variable was the probability of referral were estimated by using this method. Regression models controlled for patient age, sex, principal diagnosis, insurance type, practice organization, practice intensity, and the correlation of physician-patient encounters.
To examine whether reduced self-referral in gatekeeping plans led to an increased demand for physician referral during office visits and, hence, was an explanation for any effect of gatekeeping on referral rate, we performed two sensitivity analyses. In the first, we removed all referrals for which the physician indicated that at least one reason for the referral was parent request. The second analysis removed referrals for which parents indicated that they urged the physician at least a little to refer. Both served to remove referrals in which a self-referral was most likely to have occurred in the absence of a gatekeeping requirement.
Characteristics of referrals were contrasted between the two groups in terms of reasons for making the referral, characteristics of the health problem leading to the referral, and the proportion of referrals made to surgical subspecialists. Baseline and follow-up measures of coordination of the referral episode were compared between the two groups. Logistic regression techniques, using the SAS computer software, version 6.12, and the generalized estimating equation macro were used to obtain estimates of the proportions of referrals for patients with gatekeeping versus nongatekeeping plans, adjusted for potential confounding variables. These adjusted parameter estimates were determined for analyses of characteristics of the referral and coordination of care for patients in gatekeeping versus nongatekeeping plans. Each dependent variable was regressed on gatekeeping and the two factors significantly associated with participation in a gatekeeping plan-age and type of insurance financing. We transformed parameter estimates from the regression equation to yield proportions adjusted for the effects of age and type of insurance. The P values for the difference in the adjusted proportions were the t tests for the null hypothesis that the gatekeeping coefficient from the respective logistic regression model was equal to zero.
RESULTS
During the study period, patients made 27 104 visits to 142 pediatricians during 1228 practice-days. Most visits (55.6%) were for patients in plans with gatekeeping arrangements. A larger proportion of patients with private insurance (57.8%) were in gatekeeping plans than those with Medicaid insurance (43.3%). Only 8 (5.6%) physicians did not see any patient in a gatekeeping plan. Thirteen physicians (9.2%) did not see any patient in a private gatekeeping plan, and 47 (33.1%) did not see any patient in a Medicaid gatekeeping plan.
Physicians (n ϭ 40) who saw Ն75% of their patients in gatekeeping plans had higher practice intensity than those (n ϭ 36) with Յ25% in gatekeeping plans (26.1 vs 22.0 patients seen per practice-day, P ϭ .026). There was no significant difference between these two groups of physicians in the percentage of office visits referred.
Although there are statistically significant differences in the distribution of patient age between the gatekeeping and nongatekeeping patients, the size of the difference between the two groups was minimal (Table 1) . For referred patients, those in gatekeeping plans were more likely to have private rather than Medicaid insurance; otherwise, the two groups did not differ in sociodemographic and health status characteristics.
Patients in gatekeeping plans were significantly more likely to be referred during an office visit (Table 2). The size of the gatekeeping effect increased with age and was similar for children and adolescents with private and Medicaid insurance. Because patients in gatekeeping plans have limited ability to self-refer to specialists, the increased referral rate associated with patients in gatekeeping plans may be a result of more parental requests for referral. We performed two sensitivity analyses to address this hypothesis. First, when we removed from the analysis all referrals for which patient/parent request was reported as at least one reason for referral, the size and statistical significance of the adjusted odds ratio remained essentially unchanged compared with the overall effect of gatekeeping. Second, when referrals for which parents reported that they urged the physician at least a little to refer their child or adolescent were removed from the analysis, 2.46% of gatekeeping patient visits versus 1.64% of nongatekeeping visits were referred to specialty care (P ϭ .008).
For referred patients, pediatricians reported more parental pressure to make the referral for children and adolescents in gatekeeping plans compared with those in nongatekeeping plans (mean ratings, 1.97 vs 1.62; P Ͻ .001). However, parents in gatekeeping and nongatekeeping plans did not significantly differ in their ratings of how much they urged pediatricians to refer (1.79 vs 1.78, respectively; P ϭ .90). Parents in gatekeeping and nongatekeeping plans were equally likely to strongly agree with physicians about the need for referral (54.4% and 50.0%, respectively; P ϭ .308).
Children and adolescents with Medicaid insurance were more likely to be referred than those with private insurance (4.46% vs 2.61% of office visits were referred; P Ͻ .001). In logistic regression analyses that controlled for patient age, sex, principal diagnosis, gatekeeping arrangements, practice intensity and practice organization, the odds of referral for Medicaid patients were 1.44 times higher than the odds of referral for privately insured patients (P Ͻ .001). Table 3 shows that there were minimal differences in the types of referrals pediatricians made for gatekeeping versus nongatekeeping patients. The most common reasons for referral were to obtain advice on diagnosis or treatment of the patient's health problem. Although physicians reported that the reasons for referral in 73.4% of all instances included advice on diagnosis or treatment, patients in gatekeeping plans were significantly less likely to be referred for these reasons (70.7% vs 78.7%, P ϭ .017). There was no significant difference in the frequency of referrals made at parental request. Referrals made for signs/symptoms versus definitive diagnoses or for health problems with a high versus low level of diagnostic certainty did not significantly differ by presence of gatekeeping arrangements.
At the time referrals were made, pediatricians or their staff were less likely to schedule an appointment or communicate with a specialist for patients in gatekeeping plans (Table 4) . Despite these differences, pediatrician awareness that a specialist visit occurred and the proportion of referrals in which the specialist communicated back to pediatricians did not differ between the two groups.
There were no differences in the chances that phy- sicians perceived improved outcomes for patients in plans with and without gatekeeping arrangements. Specifically, there were no significant differences in physician levels of satisfaction with specialty care received during the referral episode, how much the referral helped with patient management, or perceptions of the educational value of the referral.
DISCUSSION
A rapidly growing number of Americans have health insurance with gatekeeping arrangements that limit their access to specialty care. Estimates from this study indicate that in 1996 to 1997, 55.6% of insured children and adolescents seen by pediatricians (57.8% of those with private insurance and 43.3% of those with Medicaid) were in gatekeeping plans. Moreover, 94% of pediatricians in this study saw at least 1 patient in a gatekeeping plan. During the same time period, the Community Tracking Study reported that 93% of general pediatricians in the United States acted as administrative gatekeepers, and 52% of pediatricians' patients were in gatekeeping plans. 1 Despite widespread use of gatekeeping arrangements, little is known about the degree to which they achieve their intended effect of reducing use of specialists. Contrary to popular belief, this study demonstrates that gatekeeping is associated with an increased volume of referrals made by physicians during office encounters with children and adolescents who have either private or Medicaid insurance. This finding is in agreement with recent nationally representative studies that have also shown higher office referral rates for patients in health maintenance organizations compared with indemnity plans. 8, 9 One important limitation regarding the design of this study is that its focus was on physicians' decisions to refer a patient. We did not measure use of specialist services past 3 months. Health plans with gatekeeping arrangements could have the tandem effects of increasing the number of referrals made from physicians' offices, as shown in this study, while decreasing overall use and costs of specialty care. Research from the 1980s found mixed effects of gatekeeping on resource use associated with specialty care. One study suggested that referral expenditures per enrollee increased over time in a rapidly growing gatekeeper-model plan. 12 However, results from a randomized controlled trial for patients with private insurance 13 and a quasiexperimental study of patients with Medicaid 14 showed that enrollees in gatekeeping plans use less specialty care services than individuals with unrestricted health care plans. In this study, we detected no significant difference by presence of gatekeeping arrangements in the proportion of referrals that lasted Ͼ3 months after the index visit. Other work has shown no substantive difference between health maintenance organization and indemnity patients in the proportion of referrals lasting more than one visit. 8 Therefore, the effects of gatekeeping health plans on use and costs of specialty care remain unclear and merit further research.
Gatekeeping arrangements limit patients' ability to directly access specialty care through self-referral. The higher volume of referrals for patients with gatekeeping plans found in this study could be a result of their greater demand for specialty care. Our results indicate that physicians perceived more parental pressure to refer children and adolescents in gatekeeping plans. However, when all referrals for which at least one of the reasons for referral was patient or parent request, or any referral for which parents perceived that they urged the physician to refer, were removed from the analysis, the size of the gatekeeping effect on the probability of referral was unchanged.
Although physicians reported that parents of children and teens in gatekeeping plans pressured them more to refer, presence of gatekeeping arrangements was neither associated with increased parental perceptions of their desire for referral nor increased parental requests for referral. The difference between physicians' and patients' perceptions of parental desire for referral may be a consequence of how physicians interpret parent questions about the possible need for specialty care. Heightened physician sensitivity to parental queries may partially explain physicians' increased willingness to refer gatekeeping patients. Another explanation for this finding could be measurement error associated with the items used to measure parental desire for referral; however, it is likely that this error would be equally distributed between patients in gatekeeping and nongatekeeping health plans.
Because this study did not disentangle other aspects of managed care (eg, financial incentives and utilization review) from gatekeeping arrangements, we cannot conclude that gatekeeping requirements are solely responsible for the effects on the referral process shown in this study. It is possible that the effect of gatekeeping is a result of its correlation with other aspects of managed care constraints, such as capitation payment or aggressive utilization management. Primary care capitation payments in the absence of risk sharing for specialty services may provide incentives to refer patients to specialty care by limiting reimbursement for care delivered in the primary care setting. Further work is needed to clarify how specific managed care arrangements, singly or in combination, designed to influence the referral process, such as restricted provider networks, utili- zation management, primary care gatekeeping, and patient or provider financial incentives, influence physicians' referral decisions. Another possible explanation for the higher referral rate among gatekeeping patients is that physicians may be more likely to give a patient in a nongatekeeping plan a conditional referral, that is, asking the patient to see a specialist without another visit to the primary care physician if the health problem persists after a specified interval or if current treatment fails. Data from this study indicate, however, that the number of previous visits for the health problem leading to the referral was no different between the two groups, and physicians endorsed failed conventional treatment at similar rates for patients in both types of plans.
On average, physicians with Ն75% of patients in gatekeeping plans saw 4 more patients per practiceday than those with Յ25% patients in gatekeeping plans. Increased practice intensity could be associated with less time to manage patients in the primary care setting, thereby leading to more referral. However, we found no difference in the percentage of office visits referred for physicians with high and low levels of gatekeeping patients, nor did controlling for practice intensity in regression analysis change the size of the gatekeeping effect.
Although we adjusted for age and sex, unmeasured differences in patient mix, particularly health status and case mix, could explain the gatekeeping effect if sicker patients were more likely to choose plans with gatekeeping arrangements. Unfortunately, there is little information that bears on the extent or magnitude of this type of selection bias for children and adolescents.
One of the intended effects of gatekeeping is to reduce unnecessary referrals. Although our study did not examine appropriateness of referrals, results indicated that referrals for patients in gatekeeping plans versus nongatekeeping plans were similar in terms of the type of specialist referred to and reasons for referral. Further research is necessary to determine if gatekeeping arrangements have any effect on decreasing medically inappropriate referrals. This study's results on coordination of care are striking in that they reflect poor integration and interphysician communication for all types of referrals. These findings indicate that regardless of the presence of gatekeeping, primary care physicians can improve the quality of the referral process by enhancing their coordination activities.
Improved coordination of patient care is another potential benefit of gatekeeping, which from a conceptual standpoint, facilitates primary care physician awareness and integration of all services a patient receives. Reduced self-referral among patients in gatekeeping health plans could serve to improve coordination overall by requiring a primary care physician to integrate or manage all services a patient receives. It is noteworthy that our study found that coordination of referrals made during office visits was more problematic among gatekeeping patients at the time the referral was made. We speculate that restricted provider networks associated with gatekeeping plans may explain these obstacles to effective coordination. Primary care physicians unfamiliar with the panel of specialists in a patient's health plan may be less likely to contact that consultant to schedule a referral visit or to provide information about the patient. This breakdown in coordination limits a primary care physician's ability to clarify the referral questions for the consultant and to provide background information on the history, previous evaluation, and management of the patient's health problem. Despite these difficulties in coordinating care when a referral was made, we did not identify differences between gatekeeping and nongatekeeping plans in coordination of referral episodes 3 months after the index visits.
Results from this study indicate that patients with Medicaid financing are more likely to be referred during office visits than those with private insurance. Higher referral rates for patients with Medicaid financing remained after control for patient characteristics, presence of gatekeeping arrangements, and features of the primary care physician's practice. More research is needed to determine if the higher referral rate for Medicaid patients is a result of a greater need for specialty care, because of a greater burden of morbidity.
This study was conducted in a practice-based research network composed of volunteer pediatricians. To examine the generalizability of this provider sample, we have compared our study population to pediatricians in the 1989 to 1994 National Ambulatory Medical Care surveys, a nationally representative sample of visits to pediatricians in the United States. 15 Results from this analysis indicated that patient visits in our study population were referred at similar rates overall and for specific age, sex, and diagnosis groups compared with the national sample of pediatricians.
CONCLUSIONS
In summary, as market penetration of gatekeeping insurance plans increases, primary care pediatricians can expect to make more referrals during office visits. An important implication of this finding is that primary care practices may need to hire additional administrative staff to assist physicians with coordination of an increasing volume of referrals. Our results call into question whether the current generation of gatekeeping plans in the United States reduces referrals to specialists while improving the coordination of care. Clear evidence that gatekeeping reduces health care costs is currently lacking. Therefore, the policy challenge for designers of the ambulatory care systems of the future will be to optimize the beneficial aspects of gatekeeping, while removing obstacles that hinder primary care physicians' ability to be a cost-effective advocate for their patients.
APPENDIX
The pediatric practices or individual practitioners who participated in this study are listed here by AAP chapter: Alaska, Pediatrics (Anchorage), Anchorage Neighborhood Health Center (Anchorage), Anchorage Pediatric Group (Anchorage); Arizona,
